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57 ABSTRACT 

A biopsy device or hand tool for taking a Sample of body 
tissue. The hand tool includes a Stylus for forming an 
opening in relatively firm tissue Such as the bone cortex, and 
a cannula formed by a pair of tubes for cutting and capturing 
a Sample of a less firm tissue, Such as bone marrow. The 
Stylus is used initially when in the cannula and is withdrawn 
from the cannula after it has carved an opening in the bone 
corteX larger than the diameter of the outside diameter of the 
cannula. The cannula includes an outer elongate tube having 
a distal end portion with a cutting edge and opening and 
further includes an inner elongate tube having a distal end 
portion which also includes a cutting edge and opening. The 
tubes are rotatable relative to each other, an action which 
cuts off or at least partially cuts off the tissue connection 
which still exists to base tissue. Each of the distal end 
portions have tapering portions Such that, when the tubes are 
rotated relative to each other, each of the tapering portions 
close off the opening of the other tube to thereby capture the 
body tissue sample to ensure removal of the Sample from the 
body. 

30 Claims, 5 Drawing Sheets 
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BOPSY HAND TOOL FOR CAPTURING 
TISSUE SAMPLE 

BACKGROUND OF THE INVENTION 

The present invention relates generally to a medical 
device, particularly to a biopsy hand tool for obtaining a 
tissue Sample, and Specifically to Such a hand tool for cutting 
and capturing a tissue Sample without altering the architec 
ture of the tissue sample and without permitting the tissue 
Sample to Slip out of the tool. 
A biopsy device is an apparatus which takes a Sample of 

body tissue. The biopsy device may be needle like and cut 
the sample from the body or draw the sample from the body 
by the creation of Suction at the distal end of the needle like 
projection. 
One type of biopsy device is a hand tool having a cannula 

and Stylus. The Stylus, located within the cannula and having 
a tip projecting from the cannula, is first utilized to carve a 
hole through tissue Such as bone cortex. The Stylus is then 
removed from the cannula, which remains in the body tissue 
and is inserted through the hole formed by the stylus and into 
tissue Such as bone marrow. The cannula typically includes 
a tubular distal end with a cutting edge which penetrates into 
the bone marrow, a Sample of which is thus received into the 
tube. The tube and sample are then removed from the body. 

The architecture of the Sample is important. Hence, 
biopsy devices having features for taking uncompressed 
Samples having an unaltered architecture are essential for 
proper histologic interpretations. 
One problem with prior art biopsy devices is that the hole 

formed in the body by the stylus has the same diameter, or 
a Smaller diameter, as the cutting tube which is to be inserted 
through the hole. Accordingly, manipulation of the biopsy 
device or tool is limited. Manipulation of the cannula in the 
axial direction through the hole is difficult and may result in 
a wedging like action where the cannula is undesirably and 
dangerously forced through the hole. Further, manipulation 
Such as tilting to cut off the connection between the Sample 
and in Vivo tissue (i.e., the tail of the sample or the uncut 
portion of the sample still connected to the in Vivo tissue), 
may result in damage to or breakage of other tissue, Such as 
the bone cortex, altering the architecture. This biopsy device 
Solves these problems by creating an access through the 
bone cortex that has a diameter that is greater than the 
diameter of the cannula itself. This larger access hole 
permits a wider range of motion at all angles from the 
original axial direction. This permits greater access to a 
wider range of bone marrow tissue and allows multiple 
Samples to be taken from a single Site. 

Another problem with prior art biopsy devices is that the 
Sample, after being cut by the cutting tube, SlipS out of the 
biopsy device prior to the device being withdrawn from the 
body or prior to the Sample being Safely collected by the 
doctor. Such is especially a problem with very Soft, or 
Semi-liquid, loosely connected tissue as, for example, with 
multiple myeloma. Accordingly, the cannula must be rein 
Serted and in Some cases a new hole must be formed through 
the bone cortex with the stylus. 

SUMMARY OF THE INVENTION 

A general object of the present invention is to provide a 
unique tool and unique methods for taking a Sample of body 
tissue. 

Another object of the present invention is to provide a 
biopsy device with a unique Stylus. Specifically, the Stylus is 
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2 
provided with a tip off-center from the central axis of the 
cannula with a cutting edge that has an effective cutting 
length greater than one-half the diameter of the cannula Such 
that the hole drilled by the stylus has a diameter greater than 
the cannula. Another unique feature of the Stylus is a distal 
end with a Scoop having relatively steep lateral cutting 
edges. 

Another object of the present invention is to provide a 
biopsy device with a unique cannula. Specifically, the can 
nula includes outer and inner tubes, both of which include 
cutting edges at their distal ends and which are rotatable 
relative to each other Such that the cutting edges make 
discrete and Separate cuts in body tissue to more completely 
Sever a Sample of tissue from the body. 

Another object of the present invention is to provide 
unique distal ends to the Outer and inner tubes. Each of the 
distal ends includes an opening through which the tissue 
Sample is received and a variably tapering portion which 
taperS outwardly from the opening toward the handle of the 
tool. Prior to rotation of the distal ends relative to each other, 
the openings and variably tapering portions are aligned with 
each other Such that the tissue sample is readily received into 
the tool. After rotation of the distal ends relative to each 
other, the variably tapering portions confront each other and 
close off the otherS opening to effectively capture the tissue 
Sample to prevent the Sample from Slipping out of the 
cannula. 

Another object of the present invention is to provide a 
unique method of taking a Sample of bone marrow with a 
Stylus and cannula. The method includes forming with the 
Stylus a hole in the bone cortex of a greater diameter than the 
diameter of the cannula used to take the Sample. 

Another object of the present invention is to provide a 
unique method of taking a Sample of body tissue with a 
cannula having outer and inner tubes. The method includes 
moving the distal end portions relative to each other Such 
that one of the distal end portions makes a cut in the body 
tissue Sample in a direction at an angle to the axis of the 
cannula. 

Another object of the present invention is to provide a 
unique range of motions for the cannula to permit cutting of 
the tissue connecting the in Vivo tissue to the Specimen. 
These motions include 180° rotation of the tubes relative to 
each other in a single plane, a 180 spiral rotation of the 
tubes relative to each other with an advance of the inner tube 
relative to the Outer tube, and an advance of the inner tube 
relative to the outer tube without rotation. 
An advantage of the present invention and its off-center 

Stylus-created hole is that the cannula is permitted to readily 
enter the hole without being wedged into the hole and 
against the bone cortex. This provides easier access to the 
bone marrow. Further, less needles (stylus and cannula) are 
bent or broken. 

Another advantage is that the relatively greater diameter 
of the off-center Stylus created hole permits the cannula to in 
turn be of a relatively greater diameter relative to the Size of 
the Stylus to permit relatively large Samples or multiple 
Samples of tissue to be taken from a single site. 

Another advantage is that the relatively great diameter of 
the hole in the bone cortex permits the cannula to be tilted 
to obtain additional Samples from the same Site and to make 
any requisites cuts of the connection between the cut Speci 
men and in vivo tissue (the “tail” of the sample). 
Another advantage of the present invention is that tissue 

is invaded only once because the present tool captures the 
Sample. With the biopsy Sample being captured by the 
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variably tapered distal end portions confronting each other 
and closing off the opening through which the Sample was 
taken, chances are lessened of further invasions at other 
tissue sites made necessary by a prior attempt or attempts to 
collect tissue samples which resulted in tissue Samples 
Slipping out of the cannula. 

Another advantage is that leSS damage occurs to Surround 
ing tissue during the Single biopsy. Such an advantage is 
provided by the Simple and minimal manipulation required 
by the hand tool. Rotation of the inner tube while holding the 
outer tube Stationary minimizes harm to Surrounding tissue. 
Further, Since the connection between the Specimen and the 
in Vivo tissue is cut without tilting of the cannula, even leSS 
damage to Surrounding tissue occurs. 

Another advantage is that the architecture of the Sample 
remains unaltered. The distal end of the inner tube includes 
a receiving portion of a greater diameter than the opening 
through which the Specimen is initially received. 

Another advantage is that multiple Samples may be taken 
without withdrawing the cannula from the tissue (i.e. with 
out withdrawing either the inner tube from the outer tube or 
the outer tube from the tissue). Accordingly, only one hole 
in the bone cortex is drilled by the stylus. Multiple samples 
may be taken by Simply advancing the inner and outer tubes 
as a unit further into the tissue to gain access to another 
tissue site, or tilting the inner and outer tubes as a unit to gain 
access to another tissue Site. Little chance exists that the 
previously taken Samples will slide out of the inner tube 
when further Samples are taken, even though the distal ends 
of the inner and Outer tubes will move out of a confronting 
relationship, because in Vivo tissue will block the escape of 
the previously taken Samples and because the tubes distal 
ends are being moved a relatively short distance when 
gaining access to a new tissue site. With multiple Samples, 
the probability of obtaining pathological Samples is 
increased. Hence the chance for a better diagnosis is 
increased. 

Another advantage is that the present biopsy hand tool is 
inexpensive to manufacture, and thus new and Sterile tools 
may be used for each biopsy with used tools being disposed. 

Another advantage is that the present biopsy hand tool is 
Simple to use. 

These and further objects and advantages of the present 
invention will become clearer in light of the following 
detailed description of the illustrative embodiments of this 
invention described in connection with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The illustrative embodiments may be best described by 
reference to the accompanying drawings where: 

FIG. 1A shows an elevation view of the present biopsy 
hand tool. 

FIG. 1B shows an exploded elevation view of the hand 
tool of FIG. 1A, including the Stylus, the inner or capture 
tube, and the outer tube. 

FIG. 2A shows a detail view of the distal ends of the stylus 
and outer tube and further shows in phantom the distal end 
of the inner tube. 

FIG. 2B shows an end view of the stylus and outer tube 
of FIG. 2A. 

FIG. 2C shows a view of the distal ends of the stylus and 
outer tube rotated along the axis of the cannula 90 from the 
view of FIG. 2A. 

FIG. 2D shows a diagrammatic view of the hole created 
in the bone cortex by the stylus and the diameter of the hole 
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4 
relative to the diameter of the distal end of the outer tube and 
the cutting edge of the Stylus. 

FIG. 2E shows a detail, partially phantom view of an 
alternate embodiment of a Stylus for the present invention 
wherein the Stylus includes a generally cylindrical Surface 
extending from its cutting tip to the handle of the tool. 

FIG. 3A shows a detail view of the distal end of the 
cannula with the distal end of the outer tube shown insection 
and with the distal end of the inner tube shown before 
rotation relative to the outer tube (solid lines) and after such 
rotation (in phantom). 

FIG. 3B shows an end view of the inner and outer tubes 
of FIG. 3A and also illustrates, via the lenticular portion, the 
connection between the Specimen and the in Vivo tissue 
which remains after rotation of the inner tube and its cutting 
edge. 

FIG. 3C shows a view of the distal end of the inner tube 
rotated along the axis of the cannula 90 from the view of 
FIG. 3A. 

FIG. 3D shows a detail view of the cutting edge of the 
outer tube relative to the cutting edge of the inner tube. 
FIG.3E shows a rounded portion of the distal edge of the 

inner tube which is noncutting. 
FIG. 4A shows a detail view of the distal ends of an outer 

and inner tube cannula combination which provides for 
100% capture of the biopsy sample. 

FIG. 4B shows an end view of the distal ends of the outer 
and inner tube combination of FIG. 4A. 

FIG. 5 shows a section, partially phantom view of an 
alternate cannula of the present invention which provides for 
a longitudinal sliding of the tubes relative to each other to 
cut off the connection between the specimen and the in vivo 
tissue. 

FIG. 6 shows a view of the stylus of the present invention 
penetrating bone cortex shown in Section with bone marrow. 
FIG.7 shows a partially section view of the cannula of the 

present invention inserted through the opening formed by 
the stylus of FIG. 6, with the cannula having penetrated bone 
marrow (shown in Section) to receive a tissue sample therein 
and having formed the connection between the Specimen 
and the in Vivo tissue. 

FIG. 8 shows the inner tube of the cannula of FIG. 7 after 
axial rotation of 180° relative the outer tube to at least 
partially cut the connection between the Specimen and the in 
vivo tissue of FIG. 7. 

FIG. 9 shows the cannula tilted relative to the hole formed 
by the stylus and illustrates the outer tube of the cannula of 
FIG. 8 cutting off the connection between the specimen and 
the in Vivo tissue by capturing the Specimen. 

FIG. 10 shows an elevation view of the distal end portion 
of the outer tube of the present biopsy hand tool. 

FIG. 11 shows an elevation view of the distal end portion 
of FIG. 10 rotated 90 along the longitudinal axis to show 
the varying slope of the distal end portion. 

FIG. 12 shows an elevation view of the distal end portion 
of FIG. 10 rotated 180 along the longitudinal axis to show 
the varying slope of the distal end portion. 

FIG. 13 shows a diagrammatic view of one scoop-like 
embodiment of the distal end portion of the stylus, with 
contour lines showing the relative depths of the Scoop. 

FIG. 14 shows a diagrammatic view of another scoop-like 
embodiment of the distal end portion of the stylus, with 
contour lines showing the relative depths of the Scoop. 

FIG. 15 shows a side view of the scoop-like embodiment 
of FIG. 13. 
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All Figures are drawn for ease of explanation of the basic 
teachings of the present invention only; the extensions of the 
Figures with respect to number, position, relationship, and 
dimensions of the parts to form the preferred embodiment 
will be explained or will be within the skill of the art after 
the following description has been read and understood. 
Further, the exact dimensions and dimensional proportions 
to conform to Specific force, weight, Strength, and Similar 
requirements will likewise be within the skill of the art after 
the following description has been read and understood. 
Where used in the various figures of the drawings, the 

Same numerals designate the same or Similar parts. 
Furthermore, when the terms “inner”, “outer', and “axial” 
and Similar terms are used herein, it should be understood 
that these terms have reference only to the Structure shown 
in the drawings as it would appear to a perSon Viewing the 
drawings and are utilized only to facilitate describing the 
preferred embodiments. 

DESCRIPTION 

As shown in FIG. 1A, the present biopsy hand tool is 
indicated in general by the reference numeral 10. The biopsy 
hand tool 10 includes a handle 12. 

As shown in FIG. 1B, the hand tool 10 further includes a 
Stylus 14 having a distal end portion 16 and a proximal end 
portion 18 fixed to a stylus handle portion 20. The stylus 14 
is preferably utilized for penetrating or drilling through 
relatively hard tissue Such as bone cortex. 

The stylus 14 is axially insertable into and withdrawable 
from and in close relationship with an elongate inner or 
capture tube 22. The inner tube 22 includes a distal end 
portion 24 and a proximal end portion 26 which is fixed to 
a capture tube handle portion 28. The inner tube 22 is axially 
insertable into and withdrawable from and in close relation 
ship with an elongate outer tube 30. The outer tube 30 
includes a distal end portion 32 and a proximal end portion 
34 which is fixed to an outer tube handle portion 36. The 
inner tube 22 and outer tube 30 in combination may be 
referred to as a cannula. The inner tube 22 and outer tube 30 
are preferably utilized to cut and take a Sample of relatively 
soft tissue, with the outer tube 30 performing the initial cut 
in the axial direction and the inner tube 22 Subsequently 
being rotated relative to the outer tube 30 to at least partially 
or completely cut the connection between the Specimen and 
the in Vivo tissue and capture the Sample tissue in the 
cannula. 

The handle 12 may include various arrangements for 
preventing or permitting rotation of the Stylus 14, inner tube 
22, and outer tube 30 and their handle portions 20, 28, and 
36 relative to each other. These arrangements or means may 
include four tabs 38 mounted via pins on both sides of the 
outer tube handle portion 36 and pivotable therefrom to 
engage both sides of the inner tube handle portion 28. When 
engaged with inner tube handle portion 28, the tabs 38 
prevent rotation of the inner tube 22 relative to the outer tube 
30. When disengaged therefrom, the handle portion 28 may 
be turned to rotate the inner tube 22 relative to the outer tube 
30. Such arrangements or means may further include a pair 
of integral extensions 40 projecting from the inner end of 
stylus handle portion 20 and engagable with holes 42 formed 
in the outer end of inner tube handle portion 28 for prevent 
ing rotation of the Stylus 14 relative to the inner and outer 
tubes 22 and 30. For a linear advance or spiral rotation of the 
inner tube 22 relative to the outer tube 30, a spacer 43 is 
removed from between handle portions 28 and 36. Prior to 
its removal, it should be noted that spacer 43 may be held in 
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6 
position by tabs 38 which may be turned partially so as to 
disengage from handle portion 28 to permit rotation thereof, 
but still engage and contact Spacer 43. It should be noted that 
Spacer 43 may include a centrally positioned slot 43.1 
extending laterally to one Side for permitting the Spacer 43 
to be disengaged relative to the inner tube 22 and Slid out 
from between the handle portions 28 and 36 without 
removal of the inner tube 22 from the outer tube 30. 

As shown in FIGS. 2A-D, the distal end portion 16 of the 
stylus 14 is form fit and in close relationship to the inner 
surface of the distal end 24 of the inner tube 22. The stylus 
14 includes a tip or pivot point 44 for initially biting into the 
bone cortex. The stylus 14 further includes a cutting edge 46 
extending about the perimeter of the distal end portion 16. 
As shown in FIG. 2D, the stylus tip 44 is disposed off-center 
from an central axis 48 of the outer tube 30. The effective 
cutting length of the perimeter cutting edge 46 is the distance 
of a line 49 extending at a right angle relative to axis 48 of 
outer tube 30 from stylus tip 44 to a point 50 in line with a 
diametrically opposite side 52 of the stylus 22. The length of 
line 49 is greater than the radius of the distal end portion 32 
of the outer tube 30. Accordingly, when the stylus 14 is 
rotated about its tip 44, its cutting edge 46 forms a hole 54 
having a diameter greater than the diameter of the distal end 
portion 32 of the outer tube 30. Hence the outer tube distal 
end portion 32 is easily insertable into the bone cortex hole 
54. 

As shown in FIG. 2E, an alternate embodiment of the 
stylus 14 includes a stylus 56 whose surface 58 is cylindrical 
instead of being form fit with a tapering portion as shown in 
FIG. 2A. 

As shown in FIGS. 3A-E, the distal end portion 32 of the 
outer tube 30 includes a cutting edge 60 forming an opening 
62 into the inner tube 22. The cutting edge 60 extends about 
the perimeter of the opening 62 and obliquely relative to the 
axis of the outer tube 32. The cutting edge 60 is oval in shape 
Since the cutting edge 62 is disposed at an angle to the axis 
of the outer tube 32. However, when viewed in the axial 
direction as shown in FIG. 3B, the cutting edge 60 takes a 
round form. 

The distal end portion 32 of the outer tube 30 further 
includes a tapering portion 64 which tapers from the cutting 
edge 60 to a medial or cylindrical portion 66 of the outer 
tube 30 which in turn extends between the distal and 
proximal end portions 32 and 34. The distal end portion 32 
includes first and Second diametrically opposing Sides 68, 
70. The cutting edge 60 is tangential to the distal end portion 
32 and cylindrical portion 66 at the first side 68. The 
opposing sides 68 and 70 he in a plane with the axis of the 
outer tube 30. A section 72 of the tapering portion 64 which 
interSectS Such plane has the greatest slope of the variably 
tapering portion 64 relative to the axis of the outer tube 30. 
The slope of the tapering portion 64 progressively decreases 
from both sides of Such an interSection to the first opposing 
Side 68 which has no slope relative to the axis, is tangential 
to the cutting edge 60, and is parallel to the axis of the outer 
tube 30. Such a structure permits the distal end portion 24 of 
the inner tube 22 (which includes slopes identical to the 
distal end portion 32 of outer tube 30) to rotate within the 
distal end portion 32 of the outer tube 30 and close off at 
least a portion of the opening 60 of the outer tube 30. It 
should be noted that a tip 73 of the cutting edge 60 lies on 
Such interSection and in Such plane. 
The varying slope of the distal end portion 32 is further 

shown in FIGS. 10, 11 and 12. FIG. 11 shows the distal end 
portion 32 rotated 90° from the view of FIG. 10 and FIG. 12 
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shows the distal end portion 32 rotated 90 from FIG. 11. 
Relative to the longitudinal axis of the outer tube 30, 
tapering portion 72 lies at the greatest slope, tapering portion 
73.1 lies at a less great slope, tapering portions 73.2 lie at 
equal and lesser slopes than tapering portion 73.1, tapering 
portion 73.3 lies at a lesser slope than tapering portion 73.2, 
and side 68 lies at the least slope (no slope). Accordingly, 
tapering portion 64 is referred to as a variably tapering 
portion or as a progressively increasing or decreasing taper 
ing portion. It should be noted that both the distal end 
portions 32 and 24 include Such a variably tapering portions 
such that the distal end portion 24 may hide behind and 
rotate relative to the distal end portion 32. If the distal end 
portions 32 and 24 are formed by structures other than 
relatively thin walls, which is the preferred structure herein, 
Such variably tapering portions are preferably given to the 
inner surface of the outer distal end portion 32 and the outer 
Surface of the inner distal end portion 24 Such that the inner 
distal end portion 24 may be hidden within and rotate 
relative to the outer distal end portion 32. 

The distal end portion 24 of the inner tube 22 includes a 
concave distal edge 74 forming an opening 76. The distal 
edge 74 includes a cutting edge portion 78 (as shown in FIG. 
3C) for cutting tissue and a beveled and slightly rounded or 
chamfered edge portion 80 for preventing tissue from catch 
ing thereon (as shown in FIGS. 3C and 3F). The chamfered 
edge portion 80 extends around about ten percent of the 
perimeter of the distal edge 74, with the cutting edge portion 
78 extending around the remaining portion of the perimeter 
of the distal edge 74. The distal edge 74 as a whole curves 
progressively from a distal tip 82, where a tangent to the 
cutting edge portion 78 is at a relatively Small angle or is 
parallel to the axis of the inner tube 22, to a first opposing 
Side 84, where a tangent to the peak of the Smooth edge 
portion 80 is at a light angle to the axis of the inner tube 22. 
If desired, edge 74 may have varying degrees of concavity 
or he in a plane. 

It should be noted that the distal end portion 24 of the 
inner tube 22 includes a Second opposing Side 86 and a 
tapering portion 88 tapering from the distal edge 74 to a 
cylindrical portion 90 or the inner tube 22. Tapering portion 
88 of the inner tube 22 is form fit to the tapering portion 64 
of the outer tube 30 to permit ready rotation of the tapering 
portions 64 and 88 relative to each other. 

It should further be noted that the outer tube opening 62 
and the inner tube opening 76 are concentric with each other 
prior to rotation and become offset from each other when the 
inner tube 22 begins to rotate. Opening 62 is oval and 
opening 76 is Somewhat egg-shaped, as shown in FIG. 3C. 
When viewed in the axial direction, each of the edges 60 and 
74 of the openings 62 and 76 defines a circle. 

The cutting edge 60 of the outer tube 30 lies in line with 
the inner Surface of its distal end portion 32 and the cutting 
edge 78 of the inner tube 22 lies in line with the outer surface 
of its distal end portion 24 such that relative to each other the 
cutting edges 60 and 78 form a wedge to drive cut tissue 
apart and minimize the chances that tissue enters any space 
between the inner and outer tubes 22 and 30. This wedge like 
feature is most clearly illustrated in FIG. 3D where the tips 
73 and 82 of the tubes 22 and 30 are shown. 

The tapering portion 64 of the inner tube 22 lies adjacent 
to and generally aligned with the tapering portion 88 of the 
outer tube 30 prior to rotation of the tubes 22 and 30 relative 
to each other. Also in Such position, the openingS 62 and 76 
and their edges 60 and 74 are aligned axially with each other. 
Further, the edges 60 and 74 are parallel when viewed from 
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8 
the axial direction. After rotation of the inner tube 22 relative 
to the outer tube 30 for 180, the distal end portion 24 of the 
inner tube 22 at least partially closes off the outer tube 
opening 62 and the distal end portion 32 of the outer tube 30 
at least partially closes off the inner tube opening 76. In Such 
a position, the tapering portions 64 and 88 confront each 
other. Further, the cutting edges 60 and 78 when viewed in 
the axial direction appear to croSS each other. Still further, 
while the inner and outer tubes 22 and 30 share an axis both 
prior to and after rotation, the center points or axes of the 
openings 62 and 76 become offset from each other when 
rotation is initiated. 

It should be noted that the spacer 43 may be used with the 
embodiment shown in FIG. 3A. In Such an embodiment, the 
Spacer 43 is removed, and the inner tube 22 is advanced and 
rotated at the same time relative to outer tube 30 Such that 
a spiral rotation is imparted to inner tube 22. AS the inner 
tube cutting edge 78 extends obliquely to the axis of the 
inner tube 22, Such a spiral advancement even further 
reduces the diameter of the connection between the Speci 
men and the in vivo tissue. The final position of the inner 
tube tapering portion 88 with Spiral advancement is indi 
cated by the reference numeral 88.1 in FIG. 3A, while the 
final position of the inner tube tapering portion 88 with 
simple rotation of the inner tube 22 without removal of the 
spacer 43 is indicated by reference numeral 88.2 in FIG. 3A. 
As shown in FIG. 4A-B, an alternate cannula 89 of the 

present invention includes a tapering portion 90 on an outer 
tube 91 which tapers for approximately one-half the diam 
eter of the distal end portion 92. Accordingly, the outer tube 
opening 94 formed by cutting edge 96 has an effective 
diameter, when Viewed in the axial direction, of about 
one-half the diameter of the outer tube 91. Likewise, an 
inner tube opening 98 formed by inner tube distal edge 99 
(having cutting edge portions and rounded edge portions like 
distal edge 74) of an inner tube 100 has an effective diameter 
of approximately one-half of the inner tube 100. Hence, 
when the outer and inner tubes 91 and 100 are rotated 
relative each other, the connection between the Specimen 
and the in Vivo tissue is cut completely from its base tissue 
and the tissue Sample is completely captured in the tubes 91 
and 100. With the exception of the length of the taper, 
tapering portion 90 includes the varying slopes of tapering 
portion 64. Inner tube 100 includes a tapering portion 101 
form fit to tapering portion 90. This alternate cannula 
embodiment may be referred to as a cannula which provides 
for 100% closure. It should be noted that tips 102,103 of the 
tubes 91, 100 lie on or adjacent to the axis of the tubes 91, 
100 and hence confront each other prior to, during, and after 
rotation of the tubes 91,100 relative to each other. This type 
of cannula is preferably used to capture Soft or Semi-liquid 
Samples. 
As shown in FIG. 5, in one alternate embodiment of the 

invention, a cannula 104 includes an outer tube 106 with a 
curved distal end portion 108 with an opening 110 formed by 
a cutting edge 112. The cannula 104 further includes an inner 
tube 114 having a curved distal end portion 116 and a distal 
edge 118 (having cutting edge portions and rounded edge 
portions like distal edge 74). With such a cannula 104, the 
inner tube 114 may be formed of a resilient, perhaps thinner 
material Such as a resilient Sharpened metal, and initially 
pushed axially forwardly, after removal of Spacer 43, and 
then rotated for a complete cutting of the connection 
between the specimen and the in vivo tissue and for 100% 
capture of the tissue sample. It should be noted that with 
cannula 104, complete capture of the tissue sample is 
possible without rotation of the outer and inner tubes 106 
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and 114 relative to each other. Such is accomplished by 
rotating the outer tube 106 for 360 when such is in the bone 
marrow So that the cutting edge 112 cuts to the same depth 
about the entirety of the connection between the Specimen 
and the in Vivo tissue, and then pushing the inner tube 114 
axially forwardly relative to the outer tube. The inner side of 
curved portion 108 provides the resistance to deflect the 
distal edge 118 of inner tube 114 for 100% capture of tissue. 

In yet another embodiment of the present invention, the 
outer tube 106 may include an anvil portion 119 opposite of 
the curved distal edge portion 108 and against which curved 
distal edge portion 116 may cut or Shear the connection 
between the Specimen and the in Vivo tissue when Spacer 43 
is removed and handle portion 28 is moved forwardly 
relative to handle portion 36 Such that inner tube 115 is 
moved forwardly relative to outer tube 106. In this embodi 
ment also, complete capture of the tissue Sample is possible 
without rotation of the outer and inner tubes 106 and 114 
relative to each other. It should be noted that curved portion 
may if desired include the same varying slope as tapering 
portion 64. It should further be noted that a distal arc portion 
of cutting edge 118 participates in a shearing action with the 
anvil portion 119 which is integral with distal curved portion 
108. 

In operation, as shown in FIGS. 6-9, the biopsy hand tool 
10 is preferably utilized to take a tissue or core sample 120 
of bone marrow 122 from a bone 124 having a bone cortex 
126. As shown in FIG. 6, the stylus 14 forms a hole 128 in 
the bone cortex 126. Initially, the stylus 14 performs a 
needle-like function in that it penetrates the skin and tissue 
Such as muscle tissue between the skin and the bone 124. 
Then the tip 94 makes contact and bites into with the bone 
cortex 126 and provides a pivot point for the Subsequent 
carving or drilling like operation where the handle 12 is 
rotated, Such as in a back and forth motion with the hand, 
and such that the cutting edge 46 carves the hole 128 in the 
bone cortex 126. Since the radius of the cutting edge 46 is 
greater than the diameter of the distal end portion 32 of the 
outer tube 30, the hole 128 is greater than the diameter of the 
distal end portion 32. As shown in FIG. 6, reference numeral 
129 indicates a sidewall of an unfinished portion of the hole 
128 and reference numeral 130 indicates a sidewall of a 
finished portion of hole 128. Sidewall 129 extends at a right 
angle to the surface of the bone. Sidewall 130 extends 
obliquely relative to the surface of the bone. In FIG. 7, 
reference numeral 131 indicates the sidewall of the finished 
hole 128. Sidewall 131 extends at a right angle to the surface 
of the bone. 

After the stylus 14 has formed the hole 128, the stylus 14 
is withdrawn from the inner and outer tubes 22 and 30 while 
such remain in the body and at least partially in the hole 128. 
Subsequently, prior to disengagement of the tabs 38 between 
the outer tube handle portion 36 and the inner tube handle 
portion 28, the outer and inner tubes 22 and 30 are inserted 
as a unit into the bone marrow 122 Such that the cutting edge 
60 cuts the specimen 120. During such an insertion into the 
bone marrow, the handle portions 36 and 38 are advanced as 
a unit, Such as in a rotating back and forth hand motion. 
Since the effective diameter of the opening 62 is less than the 
diameter of the distal end portion 24 of the inner tube 22, the 
architecture of the sample 120 is preserved. Space between 
the inner tube 22 and the specimen 120 is indicated by 
reference numeral 132. Because the outer tube opening 62 is 
off-center from the axis of the outer tube 30 and generally 
tangential to the sidewall of the tube 30, space 132 is wider 
than a transverse space 133. After insertion of the outer tube 
30 to the desired depth in the marrow 122, a connection 134 
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10 
between the Specimen and the in Vivo tissue remains, 
connecting the Specimen 120 to its underlying in Vivo tissue 
122. 
As shown in FIG. 8, after the cannula has been inserted to 

the desired depth in the bone marrow 122, the handle 
portions 36 and 28 are disengaged relative each other, Such 
as by the tabs 38, and the inner tube 22 is rotated relative to 
the outer tube 30. As the inner tube 22 is rotated, its cutting 
edge 78 at least partially cuts, or completely cuts, the tissue 
connection 134 depending on the degree of "capture' for the 
biopsy device used. A tissue connection 136 of a reduced 
size is shown in FIG. 8 after the inner tube 22 has been 
rotated for 180° relative to the outer tube 30. FIG. 8 also 
shows a taper 137 provided to the specimen 120 by the 
cutting edge 78 of the distal end portion 24 of the inner tube 
22. FIG. 8 further shows the inner tube tapering portion 88 
confronting the outer tube tapering portion 64 So as to 
capture or hold the specimen 120 in the inner tube 30. 
Further, since most of the cylinder like specimen 120 has 
generally the diameter of the outer tube cutting edge 62, the 
chances are minimal that the larger specimen 120 can Slip 
out the opening that remains between the inner and outer 
tubes 22 and 30. Such an opening is indicated by the 
reference numeral 138 in FIG. 3B. As shown in FIG. 3B, the 
opening 138 takes a lenticular shape, the area of which is 
less than area of the Outer tube opening 62 and diameter or 
average diameter of the Specimen 120 and Separates the 
tissue Sample from the in Vivo tissue. Lenticular opening 138 
is sufficiently small to obstruct the specimen 120 from 
Slipping out or being pulled back out of the cannula. 
As shown in FIG. 9, after 180° rotation of the inner tube 

22 relative to the outer tube 30, the inner and outer tubes 22 
and 30 may as a unit be tilted in the hole 128 relative to the 
bone cortex 126 as the hole 128 has a greater diameter than 
the outer tube 30. Such tilting permits one of the tube cutting 
edges, preferably the inner tube cutting edge 78, to cut off 
the tissue connection 136 to severe the specimen 120 from 
the underlying in vivo bone marrow 122. Then, with the 
specimen 120 captured in the inner tube 22 and with the 
tapering portions 64 and 88 confronting each other, the inner 
and outer tubes 22 and 30 are withdrawn from the bone 124 
and body. Subsequently, to remove the specimen 120 from 
the cannula, the inner tube 22 is axially withdrawn com 
pletely from the outer tube 30 whereupon the specimen 120 
may be gently removed from the biopsy hand tool 10 such 
as by a tapping of the inner tube 22 against the palm of the 
hand or other surface, whereupon the specimen 120 will 
Slide out. 

FIG. 13 shows a distal end portion 140 of a stylus 142 of 
the present invention. The distal end portion 140 includes a 
distal tip 144 for initially biting into bone cortex. The distal 
end portion 140 further includes an elliptical cutting edge 
146. Within the cutting edge 146 is formed a scoop 148. The 
Scoop 148 includes at its greatest depth relative a medial or 
central region 150. As indicated by a plurality of elevational 
lines 152, the slope of the surface of the scoop 148 is 
relatively gradual from the distal tip 144 to the central region 
150 while the slope of the surface of the scoop 148 is 
relatively steep from a lateral side portion 154 to the central 
region 150. The distal tip 144 if formed on a longitudinal 
portion of the cutting edge 146. 

FIG. 14 shows another embodiment of the stylus having 
a Scoop-like distal end portion. This Scoop-like distal end 
portion 156 includes a tip 158, a central region 160, and a 
lateral portion 162 of a cutting edge 164. The slope of the 
surface of the scoop 166 is relatively steep from the tip 158 
to the central region 160 and relatively gradual from the 
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lateral portion 162 to the central region 160. These slopes are 
indicated by the elevational lines 168. 

It should be noted that the scoop 148 shown in FIG. 13 is 
most preferred and that Such Stylus is preferably used with 
the outer tube 30 and inner tube 22. 

It should be noted that for the purposes of the present 
invention, the term "diameter' may refer to shapes other 
than circles and cylinders. Such other shapes include oval 
shapes, ellipsoids, Squares, rectangles, hexagons, etc. The 
term "diameter herein may mean size, width, height, or 
thickness. 

The size of the diameter of the inner tube 22 may be that 
which is effective to take a biopsy Sample. For example, the 
inner tube 22, and its outer tube 30, may have a sufficiently 
Small diameter to take a fine needle biopsy. Typically, the 
gauge of the inner tube 22 is between about 8 and about 22 
gauge or of a gauge Sufficiently Small to take the fine needle 
biopsy. 

Thus since the invention disclosed herein may be embod 
ied in other Specific forms without departing from the Spirit 
or general characteristics thereof Some of which forms have 
been indicated, the embodiments described herein are to be 
considered in all respects illustrative and not restrictive. The 
Scope of the invention is to be indicated by the appended 
claims, rather than by the foregoing description, and all 
changes which come within the meaning and range of 
equivalents of the claims are intended to be embraced 
therein. 

I claim: 
1. A hand tool for taking a Sample of body tissue, 

comprising, in combination: 
a) a handle; 
b) an outer elongate tube having proximal and distal end 

portions, with the proximal end portion of the tube 
being fixed to a portion of the handle, with the distal 
end portion of the tube having a cutting edge for cutting 
tissue, with the cutting edge forming a distal opening 
through which the Sample of body tissue is received, 
with the outer tube having a tubular Sample-receiving 
portion integral there with for receiving the Sample of 
body tissue, with the tubular Sample-receiving portion 
extending at least partially from the cutting edge 
toward the proximal end portion of the outer tube, with 
the Sample-receiving portion having an axis and an 
outside diameter; and 

c) a stylus in the outer elongate tube for carving a hole in 
tissue through which the Outer elongate tube is insert 
able for taking the Sample of body tissue, with the 
Stylus being axially removable at least from the distal 
end portion of the tube to permit the outer elongate tube 
to take the Sample of body tissue, with the Stylus having 
proximal and distal end portions, with the proximal end 
portion of the Stylus being fixed to a portion of the 
handle, with the distal end portion of the Stylus having 
a cutting edge for cutting tissue to form the hole and 
further having a diameter less than the diameter of the 
outer tube, with the cutting edge of the Stylus having a 
tip for biting into tissue and about which the Stylus is 
pivotable, with the tip extending beyond the distal end 
portion of the outer tube, with the cutting edge of the 
Stylus having an effective cutting radius more than 
one-half the outside diameter of the tubular sample 
receiving portion Such that the hole carved in the tissue 
by rotation of the Stylus about the tip has a diameter 
greater than the outside diameter of the tubular Sample 
receiving portion and Such that the tubular Sample 
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receiving portion of the outer tube is extendible rela 
tively freely into and tiltable relative to the opening 
formed by the stylus. 

2. The hand tool of claim 1 wherein the tip is off-center 
from the axis of the tubular Sample-receiving portion of the 
outer tube. 

3. The hand tool of claim 1 wherein the stylus is slideable 
in the axial direction out of the outer tube Such that the distal 
end portion of the stylus slides from the distal end portion of 
the outer tube to and out of the proximal end portion of the 
outer tube. 

4. The hand tool of claim 1 wherein the proximal end 
portion of the Outer tube and the proximal end portion of the 
stylus are fixed to different portions of the handle, with the 
different portions of the handle being readily disconnectable 
from each other. 

5. The hand tool of claim 1 wherein the cutting edge of the 
outer elongate tube is disposed at an angle relative to the axis 
of the tubular Sample-receiving portion whereby the cutting 
edge of the outer elongate tube slices easily into tissue. 

6. The hand tool of claim 5 wherein the cutting edge of the 
outer elongate tube includes a tip and wherein the cutting 
edge of the Stylus includes a less distal portion, wherein the 
tip of the Outer elongate tube lies at a greater axial distance 
from the handle than the leSS distal portion of the cutting 
edge of the Stylus Such that the distal end of the Stylus is in 
close relationship with the distal end of the outer tube. 

7. A hand tool for taking a Sample of body tissue, 
comprising, in combination: 

a) a handle; 
b) an outer elongate tube having proximal and distal end 

portions, with the proximal end portion of the outer 
elongate tube being fixed to a portion of the handle and 
with the distal end portion of the Outer elongate tube 
having a cutting edge and an opening formed by Said 
cutting edge Such that when the distal end portion of the 
Outer elongate tube is manipulated into the body tissue, 
the Sample of body tissue is at least partially cut by the 
cutting edge of the Outer elongate tube and received 
into the hand tool; 

c) an inner elongate tube inside of and in close relation 
ship with the outer elongate tube, with the inner elon 
gate tube having proximal and distal end portions, with 
the proximal end portion of the inner elongate tube 
being fixed to a portion of the handle and with the distal 
end portion of the inner tube being adjacent to the distal 
end portion of the outer tube and having an opening 
interacting with the opening of the Outer elongate tube 
and through which the Sample is received when cut by 
the cutting edge of the Outer elongate tube, with the 
opening of the inner elongate tube being formed by a 
distal edge, with at least a portion of the distal edge 
being a cutting edge Such that movement of the inner 
elongate tube relative to the Outer elongate tube permits 
the cutting edge of the inner elongate tube to further cut 
the body tissue Sample to increase the chances that the 
body tissue Sample is separated from the body for 
withdrawal therefrom in the tool, and with the opening 
of the inner elongate tube being at least partially closed 
by the distal end portion of the outer elongate tube after 
Such movement to capture the Sample of body tissue; 
and 

d) wherein the distal end portion of the inner elongate tube 
includes a Sample-receiving portion having a first diam 
eter when viewed in the axial direction and wherein the 
cutting edge of the Outer elongate tube has a Second 
diameter when viewed in the axial direction, with the 
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Second diameter being less than the first diameter Such 
that the diameter of the body tissue sample cut by the 
first cutting edge is less than the diameter of the Sample 
receiving portion of the inner tube when the tool is 
manipulated in the axial direction whereby the archi 
tecture of the body tissue Sample remains unaltered. 

8. The hand tool of claim 7 wherein the outer elongate 
tube has an axis and wherein each of the distal end portions 
of the tubes includes a tapering portion tapering at an 
oblique angle relative to the axis and tapering toward the 
respective cutting edges, with the tapering portion of the 
inner elongate tube initially being in an adjacent relationship 
with the tapering portion of the outer elongate tube and 
further being rotatable away from Such adjacent relationship 
when the inner elongate tube is rotated relative to the outer 
elongate tube Such that the tapering portion of the inner 
elongate tube is disposable transversely of the tapering 
portion of the outer elongate tube to confront opposing Sides 
of the body tissue sample to capture the body tissue in the 
hand tool. 

9. The hand tool of claim 7 wherein the outer elongate 
tube has an axis and wherein the cutting edge of the outer 
elongate tube is disposed obliquely relative to the axis, with 
the distal end portion and cutting edge of the inner elongate 
tube initially being disposed inwardly of the opening of the 
outer elongate tube, with at least a portion of the distal end 
portion of the inner elongate tube closing off the opening of 
the outer elongate tube when the inner elongate tube is 
rotated relative to the outer elongate tube to better capture 
the body tissue sample in the hand tool. 

10. A hand tool for taking a Sample of body tissue, 
comprising, in combination: 

a) a handle; 
b) an outer elongate tube having proximal and distal end 

portions, with the proximal end portion of the outer 
elongate tube being fixed to a portion of the handle and 
with the distal end portion of the outer elongate tube 
having a cutting edge and an opening formed by Said 
cutting edge Such that when the distal end portion of the 
outer elongate tube is manipulated into the body tissue, 
the Sample of body tissue is at least partially cut by the 
cutting edge of the outer elongate tube and received 
into the hand tool; 

c) an inner elongate tube inside of and in close relation 
ship with the Outer elongate tube, with the inner elon 
gate tube having proximal and distal end portions, with 
the proximal end portion of the inner elongate tube 
being fixed to a portion of the handle and with the distal 
end portion of the inner tube being adjacent to the distal 
end portion of the outer tube and having an opening 
interacting with the opening of the outer elongate tube 
and through which the Sample is received when cut by 
the cutting edge of the outer elongate tube, with the 
opening of the inner elongate tube being formed by a 
distal edge, with at least a portion of the distal edge 
being a cutting edge Such that movement of the inner 
elongate tube relative to the Outer elongate tube permits 
the cutting edge of the inner elongate tube to further cut 
the body tissue Sample to increase the chances that the 
body tissue Sample is separated from the body for 
withdrawal therefrom in the tool, and with the opening 
of the inner elongate tube being at least partially closed 
by the distal end portion of the Outer elongate tube after 
Such movement to capture the Sample of body tissue; 
and 

d) wherein each distal end portion of the outer and inner 
elongate tubes has an axis and first and Second oppos 

15 

25 

35 

40 

45 

50 

55 

60 

65 

14 
ing Sides, with the opening of each distal end portion 
being of a Smaller diameter than its respective tube, 
with the edge forming each opening being tangential to 
the first opposing Side of its respective tube, and with 
the axis and first and Second opposing Sides being in a 
plane; and with each distal end portion including a 
tapering portion extending from its respective opening 
to a cylindrical portion of its respective distal end 
portion, with the cylindrical portion being tangential to 
its respective first opposing Side, with each tapering 
portion having a Slope relative to the axis, with the 
slope being greatest where the tapering portion inter 
Sects the plane, with the slope progressively decreasing 
from Such an interSection to the first opposing Side of 
each tube which is tangential to its respective cylindri 
cal portion, whereby the distal end portion of the inner 
elongate tube is readily rotatable within the distal end 
portion of the outer elongate tube. 

11. The hand tool of claim 7 wherein the tubes are 
rotatable relative to each other and wherein: 

a) prior to rotation of the tubes relative to each other, the 
openings of the tubes are generally aligned with each 
other and the distal end portions of the tubes are 
generally aligned with each other; and 

b) after rotation of the tubes relative to each for 180°, the 
openings of the tubes are offset from each other and the 
distal end portion of the tubes are offset from each 
other, with the distal end portion of each of the tubes at 
least partially closing off the opening of the other tube. 

12. The hand tool of claim 11 wherein, after rotation of the 
tubes relative to each other for 180, the distal end portions 
of each of the tubes completely close off the opening of the 
other tube whereby soft or semi-liquid body tissue samples 
may be captured. 

13. The hand tool of claim 12 wherein the diameter of the 
opening in the outer elongate tube is about one-half the 
diameter of a portion of the outer elongate tube containing 
the Sample of body tissue. 

14. The hand tool of claim 7 wherein each of the distal end 
portions includes a distal extremity, with each of the distal 
extremities after rotation of the tubes confronting each other 
prior to, during, and after rotation of the distal end portions 
relative to each other. 

15. A hand tool for taking a Sample of body tissue, 
comprising, in combination: 

a) a handle; 
b) an outer elongate tube having proximal and distal end 

portions, with the proximal end portion of the outer 
elongate tube being fixed to a portion of the handle and 
with the distal end portion of the Outer elongate tube 
having a cutting edge and an opening formed by Said 
cutting edge Such that when the distal end portion of the 
Outer elongate tube is manipulated into the body tissue, 
the Sample of body tissue is at least partially cut by the 
cutting edge of the Outer elongate tube and received 
into the hand tool; 

c) an inner elongate tube inside of and in close relation 
ship with the outer elongate tube, with the inner elon 
gate tube having proximal and distal end portions, with 
the proximal end portion of the inner elongate tube 
being fixed to a portion of the handle and with the distal 
end portion of the inner tube being adjacent to the distal 
end portion of the outer tube and having an opening 
interacting with the opening of the Outer elongate tube 
and through which the Sample is received when cut by 
the cutting edge of the Outer elongate tube, with the 
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opening of the inner elongate tube being formed by a 
distal edge, with at least a portion of the distal edge 
being a cutting edge Such that movement of the inner 
elongate tube relative to the Outer elongate tube permits 
the cutting edge of the inner elongate tube to further cut 
the body tissue Sample to increase the chances that the 
body tissue Sample is separated from the body for 
withdrawal therefrom in the tool, and with the opening 
of the inner elongate tube being at least partially closed 
by the distal end portion of the Outer elongate tube after 
Such movement to capture the Sample of body tissue; 
and 

d) wherein the inner elongate tube includes an axis, and 
wherein the distal edge of the inner elongate tube 
includes a greater distal edge Section located at a 
greater axial distance from the handle and a lesser distal 
edge Section located at a lesser axial distance from the 
handle, with the distal edge curving from the greater 
distal Section to the lesser distal Section. 

16. The hand tool of claim 15 wherein the distal edge of 
the inner tube curves progressively from the greater distal 
edge Section to the lesser distal edge Section. 

17. The hand tool of claim 16 wherein tangents to the 
distal edge in the greater distal edge Section lie at a lesser 
angle relative to the axis than tangents to the distal edge in 
the lesser distal edge Section. 

18. The hand tool of claim 15 wherein the distal edge of 
the lesser distal Section includes a noncutting portion having 
a radius. 

19. A hand tool for taking a sample of body tissue, 
comprising, in combination: 

a) a handle; 
b) an outer elongate tube having proximal and distal end 

portions, with the proximal end portion of the outer 
elongate tube being fixed to a portion of the handle and 
with the distal end portion of the outer elongate tube 
having a cutting edge and an opening formed by Said 
cutting edge Such that when the distal end portion of the 
outer elongate tube is manipulated into the body tissue, 
the Sample of body tissue is at least partially cut by the 
cutting edge of the outer elongate tube and received 
into the hand tool; 

c) an inner elongate tube inside of and in close relation 
ship with the Outer elongate tube, with the inner elon 
gate tube having proximal and distal end portions, with 
the proximal end portion of the inner elongate tube 
being fixed to a portion of the handle and with the distal 
end portion of the inner tube being adjacent to the distal 
end portion of the outer tube and having an opening 
interacting with the opening of the outer elongate tube 
and through which the Sample is received when cut by 
the cutting edge of the outer elongate tube, with the 
opening of the inner elongate tube being formed by a 
distal edge, with at least a portion of the distal edge 
being a cutting edge Such that movement of the inner 
elongate tube relative to the Outer elongate tube permits 
the cutting edge of the inner elongate tube to further cut 
the body tissue Sample to increase the chances that the 
body tissue Sample is separated from the body for 
withdrawal therefrom in the tool, and with the opening 
of the inner elongate tube being at least partially closed 
by the distal end portion of the Outer elongate tube after 
Such movement to capture the Sample of body tissue; 
and 

d) wherein the outer elongate tube includes an inner 
Surface and wherein the inner elongate tube includes an 

16 
Outer Surface in close relationship with the inner Sur 
face of the outer tube, with the cutting edge of the outer 
elongate tube including a cutting tip Substantially in 
line with its inner Surface, with the cutting edge of the 
inner elongate tube including a cutting tip Substantially 
in line with its Outer Surface Such that the cutting edges 
form Substantially the shape of a wedge to wedge body 
tissue apart. 

20. A hand tool for taking a Sample of body tissue, 
10 comprising, in combination: 
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a) a handle; 
b) an outer elongate tube having proximal and distal end 

portions, with the proximal end portion of the outer 
elongate tube being fixed to a portion of the handle and 
with the distal end portion of the Outer elongate tube 
having a cutting edge and an opening formed by Said 
cutting edge Such that when the distal end portion of the 
Outer elongate tube is manipulated into the body tissue, 
the Sample of body tissue is at least partially cut by the 
cutting edge of the Outer elongate tube and received 
into the hand tool; 

c) an inner elongate tube inside of and in close relation 
ship with the outer elongate tube, with the inner elon 
gate tube having proximal and distal end portions, with 
the proximal end portion of the inner elongate tube 
being fixed to a portion of the handle and with the distal 
end portion of the inner tube being adjacent to the distal 
end portion of the outer tube and having an opening 
interacting with the opening of the Outer elongate tube 
and through which the Sample is received when cut by 
the cutting edge of the Outer elongate tube, with the 
opening of the inner elongate tube being formed by a 
distal edge, with at least a portion of the distal edge 
being a cutting edge Such that movement of the inner 
elongate tube relative to the Outer elongate tube permits 
the cutting edge of the inner elongate tube to further cut 
the body tissue Sample to increase the chances that the 
body tissue Sample is separated from the body for 
withdrawal therefrom in the tool, and with the opening 
of the inner elongate tube being at least partially closed 
by the distal end portion of the outer elongate tube after 
Such movement to capture the Sample of body tissue; 
and 

d) wherein the cutting edge of the outer elongate tube, 
when viewed in the axial direction, forms a first shape 
having a first periphery, and wherein the cutting edge of 
the inner elongate tube, after relative rotation of the 
tubes for 180, extends across the periphery when 
viewed in the axial direction So as to Separate the first 
shape into at least two parts. 

21. The hand tool of claim 7 wherein the proximal end of 
the outer tube and the proximal end of the inner tube are 
fixed to different portions of the handle, with the different 
portions of the handle being rotatable relative to each other 
for a rotation of the tubes relative to each other. 

22. A hand tool for taking a Sample of body tissue, 
comprising, in combination: 

a) a handle; 
b) an outer elongate tube having proximal and distal end 

portions, with the proximal end portion of the outer 
elongate tube being fixed to a portion of the handle and 
with the distal end portion of the Outer elongate tube 
having a cutting edge and an opening formed by Said 
cutting edge Such that when the distal end portion of the 
Outer elongate tube is manipulated into the body tissue, 
the Sample of body tissue is at least partially cut by the 
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cutting edge of the outer elongate tube and received 
into the hand tool; 

c) an inner elongate tube inside of and in close relation 
ship with the Outer elongate tube, with the inner elon 
gate tube having proximal and distal end portions, with 
the proximal end portion of the inner elongate tube 
being fixed to a portion of the handle and with the distal 
end portion of the inner tube being adjacent to the distal 
end portion of the outer tube and having an opening 
interacting with the opening of the outer elongate tube 
and through which the Sample is received when cut by 
the cutting edge of the outer elongate tube, with the 
opening of the inner elongate tube being formed by a 
distal edge, with at least a portion of the distal edge 
being a cutting edge Such that movement of the inner 
elongate tube relative to the Outer elongate tube permits 
the cutting edge of the inner elongate tube to further cut 
the body tissue Sample to increase the chances that the 
body tissue Sample is separated from the body for 
withdrawal therefrom in the tool, and with the opening 
of the inner elongate tube being at least partially closed 
by the distal end portion of the Outer elongate tube after 
Such movement to capture the Sample of body tissue; 

d) with the inner tube being advanceable from a first fixed 
position forwardly relative to the outer tube to a Second 
fixed position; and 

e) with the distal end portion of the outer tube having a 
curved portion having a slope oblique to the axis of the 
outer tube; and the distal end portion of the inner tube 
being resilient and engagable with the curved portion 
Such that the distal end portion of the inner tube is 
directed obliquely to the axis of the outer tube when the 
inner tube is advanced to the Second fixed position. 

23. The hand tool of claim 22 wherein the distal end 
portion of the outer tube includes an anvil portion engagable 
by the distal end portion of the inner tube. 

24. A hand tool for taking a Sample of body tissue, 
comprising, in combination: 

a) a handle; 
b) an outer elongate tube with proximal and distal end 

portions, with the proximal distal end portion being 
fixed to a portion of the handle, with the distal end 
portion of the outer tube comprising a cutting edge for 
cutting the Sample of body tissue, with the cutting edge 
forming an opening in the distal end portion of the outer 
tube through which the Sample is received; 

c) an inner elongate tube inside of the outer elongate tube 
and in close relationship therewith, with the inner 
elongate tube having proximal and distal end portions, 
with the proximal end portion of the inner elongate tube 
being fixed to a portion of the handle, with the distal 
end portion of the inner elongate tube being adjacent to 
and disposable inside of the distal end portion of the 
outer elongate tube, with the distal end portion of the 
inner elongate tube comprising an opening with a distal 
edge, with at least a portion of the distal edge forming 
a cutting edge, with the distal end portion of the inner 
elongate tube further comprising a Sample-receiving 
portion of a greater diameter than the opening of the 
outer elongate tube for receiving the body tissue sample 
Such that the architecture of the body tissue sample 
remains unaltered, with the openings interacting with 
each other prior to relative movement of the tubes and 
with each of the distal end portions of the tubes at least 
partially closing off the opening of the other tube after 
at least partial movement of the tubes relative to each 
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other to at least partially capture the body tissue sample 
in the hand tool; and 

d) a stylus in the inner elongate tube and having proximal 
and distal end portions, with the proximal end portion 
of the stylus fixed to a portion of the handle, with the 
distal end portion of the Stylus being disposed beyond 
the opening of the outer elongate tube for penetrating 
body tissue prior to the outer and inner elongate tubes 
cutting and capturing the body tissue Sample. 

25. The hand tool of claim 24 wherein the sample 
receiving portion of the outer elongate tube includes an outer 
Surface having a diameter and wherein the distal end portion 
of the Stylus includes a cutting edge, with the cutting edge 
having a tip about with the Stylus rotates Such that effective 
cutting length of the cutting edge is greater than one-half the 
length of the diameter of the outer Surface of the Sample 
receiving portion of the Outer elongate tube and Such that the 
cutting edge of the Stylus forms an opening in body tissue of 
a grater diameter than the outer Surface of the Sample 
receiving portion of the outer elongate tube whereby the 
distal end portion of the hand tool may be readily inserted in 
the opening in the body tissue formed by the Stylus. 

26. The hand tool of claim 25 wherein the proximal ends 
of the outer elongate tube, the inner elongate tube, and the 
stylus are fixed to different portions of the handle, with the 
portions being readily disconnectable from each other. 

27. The hand tool of claim 24 wherein the tubes are 
rotatable relative to each other to cut and capture the Sample. 

28. A method for taking a sample of body tissue with a 
cannula, with the cannula having a first and Second distal 
end portions movable relative to each other with respective 
cutting edges, with the first distal end portion being a tube 
portion having an opening defined by the first cutting edge, 
with the method comprising, in combination, the Steps of: 

a) inserting the cannula in the axial direction into the 
tissue Such that the cutting edge of the tube portion 
makes a cut in the body tissue in the axial direction, 
with body tissue cut by the tube portion being received 
into the opening and into the cannula, with the body 
tissue in the cannula remaining connected through the 
opening to body tissue outside of the cannula, 

b) moving the distal end portions relative to each other 
Such that the cutting edge of the Second distal end 
portion makes a cut in the body tissue at an angle 
relative to the axial direction such that the body tissue 
in the cannula is at least partially cut from the body 
tissue outside of the cannula and Such that at least one 
of the distal end portions at least partially closes off the 
opening to capture the Sample, and 

c) wherein the step of moving the distal end portions 
relative to each other comprises the Step of Sliding the 
distal end portions relative to each other in generally a 
longitudinal direction and at an angle to the axial 
direction to make the cut in the body tissue at an angle 
relative to the axial direction. 

29. A hand tool for taking a Sample of body tissue, 
comprising, in combination: 

a) a handle; 
b) a stylus for forming a hole in the tissue prior to the 

Sample being taken by the tool, with the Stylus having 
proximal and distal end portions, with the proximal end 
portion engaged to a portion of the handle, with the 
distal end portion of the Stylus comprising, in combi 
nation: a cutting edge with a lateral portion, a distal tip 
on a longitudinal portion of the cutting edge, and a 
Scoop formed radially inwardly of the cutting edge; and 
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c) wherein the Scoop comprises a central region and a 30. The hand tool of claim 29 and further comprising a 
Surface, with the Surface of the Scoop from the lateral cannula interacting with the Stylus for taking the Sample of 
portion of the cutting edge to the central region having body tissue. 
a greater Slope than the Surface of the Scoop from the 
tip to the central region. k . . . . 


